Aims. We present data from the CFHTLS Strong Lensing Legacy Survey (SL2S). Due to the unsurpassed combined depth, area and image quality of the Canada-France-Hawaii Legacy Survey it is becoming possible to uncover a large, statistically well-defined sample of strong gravitational lenses which spans the dark halo mass spectrum predicted by the concordance model from galaxy to cluster haloes. Methods. We describe the development of several automated procedures to find strong lenses of various mass regimes in CFHTLS images.
Introduction
The observation of gravitational lensing effects produced by mass concentrations is a powerful tool to directly probe dark matter haloes and their interplay with visible mass (Schneider et al. 1992; Blandford & Narayan 1992; Miralda-Escude & Lehar 1992; Mellier 2002; Kneib et al. 2003) . Both strong and weak lensing regimes are therefore widely used to explore the dark matter distribution properSend offprint requests to: R. Cabanac, cabanac@cfht.hawaii.edu ⋆ Based on observations obtained with MegaPrime/MegaCam, a joint project of CFHT and CEA/DAPNIA, at the Canada-FranceHawaii Telescope (CFHT) which is operated by the National Research Council (NRC) of Canada, the Institut National des Sciences de l'Univers of the Centre National de la Recherche Scientifique (CNRS) of France, and the University of Hawaii. This work is based in part on data products produced at TERAPIX and the Canadian Astronomy Data Centre as part of the Canada-France-Hawaii Telescope Legacy Survey, a collaborative project of NRC and CNRS.
ties, either from observations of individual cases (Warren et al. 1996; Cabanac et al. 2005; Willis et al. 2006) or from statistical analyses of large samples of lensed galaxies or quasars (for a comprehensive review Mellier & Meylan 2005) .
On galaxy scales, ongoing lens surveys are now providing reliable descriptions of galaxies and a clearer understanding of the key issues regarding the star and dark matter distributions. As pointed out by Rusin et al. (2003) and Rusin & Kochanek (2005) , using a large sample of well-studied strong lenses, it is possible to describe galaxy structure and the transition between the inner stellar matter-dominated and the outer dark matter-dominated galaxy haloes, without being sensitive to the mass-sheet degeneracy. It complements well the galaxygalaxy lensing methods that explore galaxy haloes on much larger scales (Hoekstra et al. 2004; Seljak et al. 2005) . Detailed lens studies have led to an observational technique based on spectroscopic selection of compact lensing galaxy candidates (Hall et al. 2000; Hewett et al. 2000 ) that was fully exploited by Bolton et al. (2006) ; Treu et al. (2005) ; Koopmans et al. (2006) and Willis et al. (2006) . Using the large spectroscopic data base of the SDSS, Bolton et al. (2006) have identified and studied a first set of 20 rings (which are merged compact multiple arc systems) among a total sample of 120 candidates. The first analysis of this Sloan Lens ACS (SLACS) data has provided a better description of the structural parameters of isolated galaxy lenses at low redshift than multiply-imaged quasars (Treu et al. 2005; Koopmans et al. 2006 ). Moreover, their study of the fundamental plane of E/SO galaxies improves on ealier work (Kochanek et al. 2000) by combining a standard dynamical analysis with the strong lens constraints. This allows them to break the degeneracy between anisotropy of the stellar velocity tensor and the lens gravitational potential (for a similar approach Miralda-Escude 1995). They also showed that the lens galaxies of the SLACS sample nicely follow the E/S0 fundamental plane, being only slightly skewed towards the more massive objects. However, the SLACS is limited to small rings (<3 ′′ ) by the aperture of the spectrograph fibers and to nearby lenses (z max (lens) < 0.5, z max (source) < 0.8; cutoff of the SDSS spectroscopic follow-up, and SLACS selection criteria). An extension of the method to larger redshifts should enlarge the sample significantly and will benefit from the higher efficiency of strong lensing at redshift ∼ 0.5 for galaxy sources at redshift above 1. Such ongoing efforts by Willis et al. (2006) push z max (source) < 1.3.
Because clusters of galaxies are more complex systems than galaxies alone, it is not yet clear to what extend systematics, projection and selection effects hamper a reliable description of cluster size haloes. While the number of cluster-size haloes can in principle be derived from weak lensing studies (Hetterscheidt et al. 2005) , the detailled description of the cluster halo structures and of their light versus mass distribution properties is still uncertain. Ground-based+HST observations and strong+weak lensing analyses of individual or samples of clusters of galaxies seem to indicate that more complex radial profiles (NFW like or power law with a flat core) than singular isothermal are required to fit the lensing data (Kneib et al. 2003; Gavazzi et al. 2003; Broadhurst et al. 2005) . However for giant arcs in clusters of galaxies, large optically selected samples of strong lensing groups of galaxies are not available yet. The Red-sequence Cluster Survey (Gladders et al 2003) is a first attempt to systematically find strong lensing around clusters and groups of galaxies. But their relatively low detection sensitivity has lead to the discovery of only eight cluster-like structures at z > 0.64 over a 90 sq.degree field.
A key issue is to understand the transition between galaxyscale to cluster-scale halo structures. Quasar lenses and gravitational arcs have mostly probed two regimes of halo masses: galaxies and clusters of galaxies, but bring only weak constraints on the intermediate mass range (10 12 − 10 14 M ⊙ ) which is important for the assembly of large scale structures Grant et al. 2004; Fassnacht et al. 2005; Mathews et al. 2005; Oguri 2006 ). The study of groups of galaxies in the CNOC survey using weak lensing by Parker et al. (2005) yielded the first constraints of their averaged mass-to-light ratios but nothing on their inner structures or on whether groups are self-similar.
In summary, no homogeneous sample of strong lenses have been built so far that covers the full dark matter halo mass spectrum because of the lack of a large, deep sky survey with a sub-arc-second seeing. We will demonstrate here that with the CFHT Legacy Survey (CFHTLS), due to its combined depth, area and image quality of the data, we are able to find strong lensing systems around a wide mass spectrum of structures. Indeed, the three 7 × 7-deg 2 wide patches together with the four 1 × 1-deg 2 deep patches of CFHTLS allow us to build up a large sample of strong galaxy-, group-, and cluster-scale lenses with a well-defined selection function and sampling variance, as well as to explore halo properties at different depths and redshifts.
In order to do this, a set automated procedures has been developed to detect various types of strong lensing events. It has been successfully tested on the T002 release. We present in this paper a preliminary sample built with these selection procedures. Although these procedures are not yet fully optimized, we can nevertheless uncover within the CFHTLS a large population of "group lenses", a new class of lenses with multiple image separation of 2 to 7 ′′ . We also show that it is possible to implement a dedicated procedure to recover gravitational rings with Einstein radii below 2 ′′ . The CFHTLS Strong Lensing Legacy Survey (SL2S) should allow us to extract the whole lensing mass spectrum from galaxies to clusters of galaxies, in a homogeneous and statistically well-defined procedure.
The paper is organized as follow: Section 2 summarizes the present state of the CFHTLS and the data used in this preliminary study. Section 3 presents the SL2S project itself with a brief discussion of the automated search procedures, as well as the first results obtained for group lenses. A full description of the selection procedures will be provided elsewhere. Sections 4 and 5 discuss the future of the project.
Throughout the paper we use a flat ΛCDM cosmology (Ω m = 0.3, Ω Λ = 0.7), all observables are computed with H 0 = 70 h km s −1 Mpc −1 and magnitudes are given in the AB system unless specified otherwise.
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Description
The 
Strong lensing number predictions
In this paper we call a ring any compact system of arcs where multiple images merge into a single ring-like image surrounding the deflector; all other types of multiple systems are either called (giant) arcs or arclets. The previous observations of QSO lenses and the results from the most recent simulations (lensing optical depths) give good estimates of number densities of lenses associated at various deflecting halo masses (i.e. for splitting angles) (Oguri 2006 , Fig. 9 and 10, and Table 1) . Typically, for any giant arc detected in a cluster, we expect about 4 times more arc(et)s systems in haloes corresponding to group masses, and 20 times more gravitational rings associated with lens galaxy haloes (assuming equivalent detection limit and angular magnification factor in all cases) . We will see below that the preliminary number of group-lenses, based on the first (beta) version of the arc detection software, is found to be ∼ 0.5 deg −2 in the CFHTLS data. Extrapolating Oguri's distribution to the total area of the CFHTLS Wide component (170 deg 2 ) yields ∼ 75 group arcs, ∼ 400 galaxy rings, and ∼ 20 cluster arcs. The number of lenses will be very small per Megacam field whatever the deflector mass regime (cluster, group or galaxy). Their detection is therefore very challenging as the lensed features are hidden within a huge number of faint background galaxies. The only way to find them efficiently is to use well-defined automated procedures (e.g. see Lenzen et al. 2004) . In practice such an approach has already been proposed for some large numerical simulations of lensing configurations, mostly in simulated samples of clusters of galaxies (Horesh et al. 2005 ).
Automated software for Strong Lensing candidate detection
One of the goals of the SL2S is to provide a complete and homogeneous sample of strong lenses with known detection efficiency with regard to a series of observational parameters. This goal requires us not only to develop a comprehensive series of simulations taking into account the most common biases such as seeing, PSF variation, crowding, limiting magnitude, surface brightness, and arc length/radius/thickness distribution, but also requires us to automate the detection procedures. We are thus currently developing three complementary algorithms covering various regimes of strong lensing. The first one is a gravitational ARC detector (mostly for groups and clusters). The second is a detector of compact RING candidates (which will then require either spectroscopic or higher resolution images for confirmations). The third one is a MULT IPLET detector, aimed at detecting peculiar and rare multiple arclet systems that cannot be recognized by the ARC detector. This includes badly resolved multiple image systems or configurations which may form in potential saddles. The software selects multiple image configurations based only on generic properties like color, distance, flux ratio and shear orientation, if any, and the geometric distribution of multiple images. However we have not yet been able to optimize this procedure on ground-based images so the MULT IPLET detector will not be addressed further.
ARC detector
Giant arcs are in principle the most straightforward images to identify and detect through direct pattern recognition (Lenzen et al. 2004; Seidel & Bartelmann 2006) . They are known to occur around massive clusters (> 10 14 h −1 M ⊙ ) and show radii up to ∼40 ′′ in very luminous X-ray clusters (see for example the spectacular case of A 1689 Broadhurst et al. 2005) . When arcs appear around groups of galaxies, their radii are five to ten times smaller and the seeing makes them more difficult to identify from ground-based imaging. A full descrip- tion of the technique overcoming this difficulty is given in Alard (2006) . Briefly, the arc-detector algorithm detects elongated structures and analyzes the local properties of these structures. Elongated objects are defined as very narrow objects along one direction with a width nearly equal to the size of the seeing. We model the elongated arc(let)s structures as small rectilinear objects having the width of the seeing along one direction, and 3 times this width in the other direction. This condition sets the detection threshold below an Einstein radius of 3 ′′ for an arc angular aperture of about 60
• . Each object in the image is decomposed in a series of contiguous elements aligned along the tangential direction of the elongated structure. The full object is re-constructed by associating the areas covered by the different elements. Once a set of pixels is associated with the object, we compute its general properties, size, color, curvature, etc. To ease the pattern recognition the routine also requires both the g ′ − i ′ color and surface brightness of the elongated objects to be constant. Finally we produce a catalogue of candidates and a set of associated color images for visual inspection according to a selected set of parameters that fully describes the detection procedure.
The ARC detector is very efficient at detecting extremely faint arcs over a large range of splitting angles and will be used in subsequent CFHTLS releases (cf. Table 2 ).
RING detector
The ring detector is aimed at detecting compact rings around centers of isolated galaxies (< 10 13 h −1 M ⊙ ). Most of the ring radii are in the range 0.5-2.0 ′′ and rings are usually hidden within the deflector. Seeing and intrinsic galaxy morphologies, like dust lanes and face-on spirals, make the ring detection challenging. We use an "object-oriented" routine, RING, that will be described in a future paper (Gavazzi et al., in preparation) . Presently, we focus on the 4 Deep fields that have been observed in 5 filters and for which photometric redshift catalogs are built. These catalogs include a photometric redshift estimate, the best fit spectral type and information on the absolute magnitudes in different spectral bands. Selecting all objects catalogued as E/S0 galaxies, the routine filters out the large scale light distribution of the deflectors, using g ′ − α × i ′ color vignettes. When the profile of the potential deflector does not depend much on color, or when the deflector profile is smooth on large scales, the deflector is subtracted cleanly and any residual comes from a superimposed smaller-scale anisotropy. The routine selects the lens candidates based on the computed residuals above sky noise in the range 0.8-2.5 ′′ (Fig. 1) . We are currently optimizing the method with a sample of 10 lens candidates common to the COSMOS field and the CFHTLS-D2 field. The first results are encouraging: most of the rings with radii larger than 0.8 ′′ seem to be recovered. However the method has two limitations. First, any ring candidate smaller than the seeing radius is lost. Second, the procedure is a good filtering method, efficient in removing massive ellipticals that are not lenses, but still produces false candidates among S0 galaxies. Therefore a final eyeball selection is currently still required to select good candidates.
The resulting candidates will need confirmation by spectroscopic identification of both the redshift of the lens and the lensed galaxy. In addition, high-resolution spectroscopy will help determine to the lens stellar velocity dispersion, and higher resolution images, using for example the Hubble Space Telescope, will allow us to address the lens modelling with high accuracy. Thus, the method is mostly able to select, among a large number of massive ellipticals, a small sample of good strong lensing candidates.
Lens modelling
A large number of algorithms of gravitational lens modelling are available (e.g. Kneib et al. 1993; Saha & Williams 1997; Keeton 2001; Warren & Dye 2003; Brewer & Lewis 2006) . It is clearly beyond the scope of this paper to review them. Our team has developped many parametric and non-parametric codes, using a variety of optimization algorithms to model the full spectrum of the mass regimes, therefore mostly adapted to the CFHTLS-SL2S sample.
Preliminary sample from the T0002 release
Description of the sample
The preliminary analysis of the CFHTLS T0002 release led to the discovery of 43 candidate strong lenses listed in Table 2 . Most of the CFHTLS-SL2S candidates that we present here were extracted using the arc detector, which turned out to be very efficient irrespective of the arc size or the lens environment. The list also contains 10 rings first identified in the COSMOS field and then recovered in the CFHTLS-D2 data. Hence, this preliminary sample is considered a feasability study for the SL2S project, demonstrating that a wide mass range will be uncovered by the CFHTLS-SL2S. This sample should not be used for quantitative statistical studies.
In the current selection process, the automated software extracts a list of candidates and creates color images of each of them for subsequent visual inspection. The SL2S database (http://www.cfht.hawaii.edu/∼cabanac/SL2S/) is presently under construction and includes for each system the magnitudes of the lens, its photometric redshift estimates, using either the latest version of the HyperZ code (Bolzonella et al. 2000) , or LePhare, a code based on a Bayesian approach (Ilbert et al. 2006) . A few geometrical properties for the lensed source (arc radius, magnitudes when known) are also included. Table 2 summarizes these measurements for our preliminary sample.
Global properties of the sample
Although this sample is not yet complete, we already see three classes, split according to their arc radius, hence to their mass regime. A detailed mass classification will only be possible when spectroscopic redshifts of the lenses and the sources are known, and when high-resolution imaging yields accurate lens modeling.
-The most conspicuous class includes giant arcs with radii > 7 ′′ . In the T0002 release sample, this class contains 4 candidates, detected over an effective area of 28 sq. degrees. By simple extrapolation, one can expect to find about 15 − 20 of these giant arcs in the complete CFHTLS 170 deg Table 2 ). radii > 7
′′ . Usually such features appear in massive clusters often associated with strong X-ray emission.
-The second class of lenses is mostly made of intermediate mass deflectors, showing arc radii in the range 3 − 7 ′′ . We found 13 such candidates (8 additional candidates with radii ∼ 2.5 ′′ which might belong to small groups) in the CFHTLS T0002 release (∼ 75 are expected over the complete survey). The middle line of Fig. 2 shows a selection of these intermediate mass candidates. They represent the largest sample of intermediate mass lens detected so far and the CFHTLS-SL2S seems to be particularly efficient at detecting this class of lenses. The lens modeling of groups might be more complex than the modeling of giant arcs in clusters of galaxies, often dominated by a bright central galaxy, or of rings around an isolated elliptical galaxy. As an illustration, Figure 4 shows the possible influence of the external shear due to group members on the main arc modeling for the lens SL2SJ085446-012137. Only HST imaging will allow us to reduce these degeneracies. -The third class is made up of compact ring candidates commonly associated with isolated galaxies, with ring radii < 3 ′′ . This class is expected to be the most populated one. If we follow Oguri's predictions (2006) we expect the presence of about 100 rings in the T0002 Wide survey release by a simple scaling between the intermediate mass lenses and the galaxy mass lenses. If we exclude the 10 rings identified in the COSMOS field (D2) using HST imaging and detected a posteriori in the CFHTLS data, there are only 12 extra candidates detected in our sample. This shows that appropriate detection of ring candidates is not yet fully operational and requires more developments and tests, along the lines described in Section 3.2. The bottom line of Fig. 2 shows a selection of the few compact arc or ring candidates already identified.
The photometric redshift histograms of the deflectors of the total sample (thin line) and almost undisputable candidates (thick line) (Figure 3) show a wide distribution up to z ∼ 1. Ilbert et al. (2006) claim that LePhare Bayesian photometric redshifts are accurate to σ ∆z ∼ 0.05, with only 4% of so-called catastrophic errors, i.e. when σ ∆z > 0.15, for objects brighter than i AB < 24, based on the 5 CFHTLS colors. However, photometric redshifts of almost all the lenses detected in the Wide survey are determined from 3 photometric colors only (g ′ , r ′ , i ′ ) and should be taken with caution, as the expected rate of catastrophic errors increases to ∼20%. The observed bimodal distribution with a peak about z = 0.3 and another around z = 0.6 could be a statistical fluctuation or a real effect due to the fact that for the limiting magnitude of the CFHTLS Wide survey the distribution of sources is expected to peak just above z ∼ 0.6. A better determination of the photometric redshifts, including near-IR data, or a spectroscopic measurement through a dedicated spectroscopic follow-up are planned to derive the observed redshift distribution of the sample. With an average lens redshift z ∼ 0.5 the SL2S will go beyond the SLACS and will provide a galaxy and group sample able to probe the evolution of mass at higher redshift. Fig. 3 also shows the expected loose correlation between arc radius and lens apparent magnitude in i ′ band, suggesting that the CFHTLS is not strongly biased in any mass regime, but seems, on the contrary, to be sensitive to the complete parameter space.
Notes on selected candidates
SL2SJ021408-053532: A bright system of fold arcs around a compact group of three galaxies at z phot ∼ 0.5 (Fig. 2) , absolute B magnitude M B = −22.4, and a homogeneous population of galaxies with similar color within 2 ′ .
SL2SJ021411-040502:
Typical example of a compact ring candidate around a galaxy in a loose group or cluster at z phot ∼ 0.7. These cases seem to be common in the CFHTLS and might provide interesting constraints on the sub-structure of DM haloes.
SL2SJ100013+022249: This is an example of a compact lensing candidate which does not appear very clearly in CFHTLS imaging, but stands out in the HST cosmos field, and the CFHT normalized g ′ − i ′ image (Fig. 1) .
Fig. 4. (Top):
Simple modelling of SL2SJ085446-012137 using LensTool (Kneib 1993 , http://www.oamp.fr/cosmology/lenstool/) where only the central galaxy is used as a deflector. The source near the upper cusp of the radial critical line divides into 4 virtual images, three on the south half and one in the north. (Bottom): Same lens with a more complex modelling including surrounding galaxies as potential sources of shear. High-resolution imaging and surface brightness information will allow one to remove part of the degeneracy of lens models.
SL2SJ141912+532612: This massive cluster showing multiple arcs is not a new detection. Gladders et al. (2003) already discovered the same lensing cluster called RCS1419.2+5326 within the Red Cluster Sequence survey. The photometric redshift of SL2SJ141912+532612 is z l = 0.65 based on 3 colors only (g ′ r ′ i ′ ) but is remarkably similar to the spectroscopic redshift of RCS1419.2+5326 z spectro = 0.64. HST imaging in F814W is available; HST proposal 10626, PI Loh. This system shows at least three arcs at 10, 14.5, and 17 ′′ (Fig. 2) .
SL2SJ142031+525822:
Example of a relatively compact arc/ring candidate at z phot ∼ 0.3 (and likely higher), the confirmation of which typically requires a spectroscopic follow-up in addition to higher-resolution imaging. This candidate fortunately falls within the Groth Strip Survey and has already been imaged with HST/ACS in F606W and F814W (Simard et al. 2002; Vogt et al. 2005 ). Fig. 5 shows 1 × 1 ′ RGB images of the HST RGB (814W-606W-600W) image of the same field clearly showing a bright arc akin to lensing distortion but a spectrum is needed to confirm that the arc is indeed at a higher redshift and not a star-forming spiral arm or a merging galaxy.
and HST (814W-606W-600W). This candidate is particularly interesting for the large ellipticity the deflector, a rare occurence among isolated strong lenses.
SL2SJ142209+524652:
This candidate is a very extended arc surrounding a compact group of two galaxies at z phot ∼ 0.2 and offers a very unorthodox lensing configuration.
SL2SJ143140+553323
Example of lensing by two groups occupying the same line of sight at z phot ∼ 0.5 − 0.6, and having a discernable impact on the lensing distortion with a fold arc and a potential saddle pair.
Discussion
Dark matter distribution in galaxy groups
Only a handful of galaxy groups associated with strong lenses are known, mostly as an environmental association with a galaxy lens (Grant et al. 2004; Fassnacht et al. 2005; Auger et al. 2006 ). In such cases the group reveals its presence because it produces an external shear acting as a perturbation in the lens modeling. But so far almost no lenses with image splitting between 3 and 7 arcsec have been observed corresponding to halo masses of M halo > ∼ 10 13 h −1 M ⊙ , except the "historical" double quasar Q 0957+561 (Walsh et al. 1979 ); this system is centered in a giant elliptical galaxy embedded in a poor cluster of galaxies at redshift 0.36 (Angonin-Willaime et al. 1994) , and recently the 2 lensed quasars of the SDSS (Oguri et al. 2005) .
There are several important reasons to study groups. 60% of the galaxies belong to groups which play a key role in the assembly of structures. Merging processes in groups can have a strong effect on the star formation rate and probably on the growth of the super massive black hole that lies in their dominant ellipticals. Much work has been done in recent years using large surveys of groups in the SDSS spectroscopic data base (Weinmann et al. 2006) , within the DEEP survey (Coil et al. 2006 ) and/or with X-ray surveys (Miles et al. 2004 , GEMS survey). These first results did not succeed in giving a definitive picture of the average group mass profile, the relation between the light and total mass distribution, or the relation between the different galaxy type fractions (segregation effect as observed in clusters).
Part of the problem lies in the fact that sub-structures of simulated DM haloes can be very complex and the definition of a DM halo center is scale dependent. Strong lensing arcs in the center of group haloes can provide a unique measure of the total projected density profile, where dynamical estimates only provide constraints on the baryonic mass with the strong assumption that groups are virialized systems.
Recent weak shear analyses have been done by roughly stacking two classes of groups detected in the CNOC2 spectroscopic galaxy survey in order to derive structural and M/L properties (Möller et al. 2002; Parker et al. 2005) . They found that very poor groups with a mean velocity dispersion of 200 km s −1 have an average Einstein radius of about 1 ′′ (very similar to single massive ellipticals) while the most massive groups with a velocity dispersion close to 300 km s −1 have properties more similar to clusters. It also appears that a total mass of 10 13 h −1 M ⊙ might correspond to a transition mass scale for the M/L ratio and the related star formation rate.
X-ray observations have also revealed that there is a peculiar class of old groups dominated by a bright elliptical galaxy that probably formed at an early time in the universe (D'Onghia et al. 2005; Ulmer et al. 2005) . Likewise, Guimarães et al. (2005) used the QSO magnification bias in the 2dF Galaxy Redshift Survey to measure a surprisingly high lensing signal, suggesting that some groups are more massive than expected.
The SL2S group sample is well adapted to address these questions.
Searching a large sample of gravitational rings
Based on our simple extrapolations, CFHTLS Einstein rings will clearly outnumber all the already existing galaxy lens samples. Once fully optimised, the SL2S ring detection procedure will provide ca. 400 rings in the 170 deg 2 of the CFHTLS wide survey. Even if we restrict ourselves to a more conservative number of ∼ 300 robust SL2S systems, confirmed with HST imaging, it will increase the present known sample by a factor of 3 over a large redshift range 0.3 − 1. Thus a comprehensive statistical analysis of this class of lenses will be possible, looking for variations as a function of cosmic time and galaxy luminosity, type and environment, and extending the results of the SLACS on the evolution of the E/S0 fundamental plane and the M/L ratio of normal galaxies, following their pionneering method of combined spectroscopy-based dynamical analysis and lens modelling.
Conclusion
We have presented the guidelines of the CFHTLS Strong Lensing Legacy Survey, a survey aimed at detecting all the lensed features in the CFHTLS data for the study of the dark matter halo distributions from isolated galaxies to groups and large clusters up to a redshift of 1. A series of three automated softwares are being developed: an arc detector mainly focused on giant arcs and arclets, a ring detector for the detection of compact Einstein rings and a multiplet detector optimized in multiplet images showing generic lensing properties irrespective of the deflector's light. The preliminary sample is based on the CFHTLS T0002 release and led to the discovery of ca. 40 candidates spanning the complete mass range (The current release, T0003, increases the sample by 50%. The best candidates will be followed up by HST in Cycle 15, snapshot program 10876). An unexpectedly large number of intermediate mass deflectors akin to galaxy groups is present in this sample. We therefore expect to address many questions related to galaxy group physics through the project, like the mass profile transition between cluster-like NFW and galaxy-like isothermal profiles, dark matter substructures in intermediate mass haloes, star formation processes and their feedback in the inter-galactic medium, and stellar mass assembly with redshift. Moreover, although the detection procedure is not yet fully optimised, we expect to uncover and study the most abundant population of rings, known to be present in the CFHTLS images. This will allow us to extend the work of the SLACS team to higher redshifts for a better undertanding of the dark matter distribution and impact of baryon cooling in galaxy haloes, and the evolution of the Fundamental Plane and mass assembly of isolated galaxies.
By the end of the survey (2008), we expect to build a sample of about 500 lenses with well-controlled selection effects. This will allow us to investigate the probability distribution of lens splitting angles across the whole lens mass range from galaxies to clusters. Following the pioneering work of Kochanek & White (2001) , the studies by Ofek et al. (2003) and more recently Oguri (2006) demonstrate how crucial it is to have a large observational sample to be able to make meaningful comparisons with simulations. The CFHTLS-SL2S is likely to become the most complete survey of strong lenses available for many years. (Kneib 2001) . c z lens : Best photometric redshift given by HyperZ, taking into account all available filters and E(B − V) (Pello 2006, priv. comm.) . d Comments: CFHTLS component, Numbers refer to: (1) Good quality candidate based on visual inspection (2) Potential candidate based on visual inspection, Detection method: arc = arc detector, vis = visual, ring = ring detector. e The bright arc of this candidate is around a secondary peak (Fig. 2) . If confirmed, it is a good example of an enhanced convergence in a dense field with presence of sub-haloes. f Massive cluster lens. g Compact and red candidate ( u dropouts) in the field of COSMOS. Its photometric redshift is not well-constrained because the source contaminates the deflector. For SL2S100018, the source has a best z phot ∼ 4.2. h Massive system with a bright radial arc. (Kneib 2001) . c z lens : Best photometric redshift given by HyperZ, taking into account all available filters and E(B − V) (Pello 2006, priv. comm.) . d Comments: CFHTLS component, Numbers refer to: (1) Good quality candidate based on visual inspection (2) Potential candidate based on visual inspection, Detection method: arc = arc detector, vis = visual, ring = ring detector. i Other name RCS1419.2+5326 (z spectro = 0.64; Gladders et al. 2003) , HST imaging available in F814W; HST proposal 10626, PI Loh. This system shows at least three arcs at 10, 14.5, and 17 ′′ . j HST imaging available in F606W and F814W from the Groth Strip Survey (Simard et al. 2002; Vogt et al. 2005) , probably a tidal tail. k Massive cluster lens with fold arc.
